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SLEEVE TYPE TYRE BEAD RETAINING DEVICE 

Tills IrwenBon relates to vehicle wheete that have Inflatable tyres and in particular to 
tyre bead retaining devtaea for use With vAiaaia that have dewlcea that are fitied on the 
rim of a wheel Inalde the tyre to enable the wheel to run with a deflated tyre. Sue* 
devices wilt hereinafter be called "run-flat devioas". 

With oonvanllonal wheete that are not fitted with run-flal devieea, when the tyre 
becomes deflated the tyre beoomes damaged and can become ahredded or thrown off 
the metal wheel rim. This can cause the vehicle to which the wheel i$ titled to loose 
contral thus endangering oth«r road mere. 

At best the vehicle can be stopped and the wheel noplaced with a spare wheel, or tho 
puncture repaired, or a new tyre fitted to the exieling wheel. For commeroldl vehicles, 
such aa lorrias. this is very tints conauminft and oosHy because of the need to acquire 
BpedaRst brealatown or repair Bervicoa to get whide bade on the move again. 



With lorries, military veWclea. canters such as bullion carriers, security vehldea. or 
other vehldea where a pumsture of a tyre effedhrdy halts the vehicle and expoaea the 
W vehide to danger from an extennal threat, there is a need to be able to continue with 
Vne vehide journey irrespective of the deflated lyre. 

When a tyre deflates partially or completely, the efi^ive diameter of the wheel with the 
deflated tyre becomes relatively smaller compared wHh the wheete with inflated tyres. 
25 Therefore, the fHcUonsI engagement of the deflated tyre on the road cauBes the 
peripheral apeed off the deflated tyre to increase to maidi the peripheral speed of the 
inflated tyres. Shi.bllaneously,ervdlflb.BnBd gearbox In the tiansmtedon drive path to 



Sent By: Laurence Shaw & A: 




lates; 



0121 454 4523^ 



17 




02 17:15; 



Page 5 




10 



a \»heei with a deflated tyre wili divert torejue away from the driven wheele with inflated 
tyres to ttte wheel with the deflated tyre. This in turn causes n>tatf on of the tyre relative 
to the metal wheel particulariy where ttte melal whael is e driving Whecd. 

Run^at devices that fit on the rim of the metal uAieel in^e tha tyre are. wall known, 
arvd usually comprise an annular body dn to which that part of the outer dicumlerential 
wall of me tyre that is in contact with Vne ground or road can sfL The annular t>ody is 
usually made in two parts that ere damped to the outer rim of the metal wheel and the 
annular body designed to sKp circumferentiany on the matal ivn when the tyre deilates. • 
TNs slippage is important i^eoause it allows tlw tyre to sDp on the whe^ rtm whilst 
ensuring little or not s^page of the tyre relative to the outer circumference of the 
anmdarbody. 

When a^ becomes deflated ttte side walls of the tyre collapse inwards and the tyre 
usually becomes irreparably damaged. Many metal wheels have features fomned on 
the outer surteca of the oefriral lim of the wheel to atop the beads of the side walls 
coRe^ng towards each offiar. In some de^grw of wheel the faalure oon^sts of a 
raised bump located adjaearn the land or surface on which the bead of the watt the tyre 
sites. Two-part wheels usually comprise a rear part comprising the land or surface on 
which the bead of the rear wail of the tyre srtS"aKlnandetaciwisie^ftont-part-that-ha8-tha_ 
land or surface on which the bead of the from wa« of the tyre sits. With two-part 
wheels a central bead retaining member la (ocated on ttie outer drcumference of ttie 
meteiviAteel. 

To assemble the intemai bead retaining member of the present invention the rear wall 
is fated to the rear part of the metal wheel, the bead retainbig meinl>er alld Into plaoe on 
the rear part of the. wheel, then the front wail of the tyre is slid onto the rear part of the 
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wheel. The inwt part of the wheel Is then bollBdqn 10 the rear part and then 
inflated to pu^ the side walls on to the land or eurfewe on wMch the brada ait. 

An ofcject of the present Invention Is to provide a coropoaite design of bead retaining 
s slMve ttet can be used with or wittiout a run-flat device. 

AocoKlIng to one aspect of the preaent invention them is prtivided a composite lyre 
tnad retainbig structure set out In the altedied claima. 

10 The present Invention wilt now l>e described, by way of an example, wHh reference to 
«ie acoempwying drawings In which: 

Figure 1 aho*8 a cross-se(dionaI view through a wheel fitted with a lun-flat 
device oonatnjded w«h which the tyre bead retaining etnicture of the 
13 present Invention can lad used: 

Figure 2 is aside elevation showing a segmented ring and Inner sleeve of 
the nin^ device of Figure 1 ; 

20 Figure 3 shoMw a cross sectional view through the ends of two adjacent 

segments of the segmented ring of Figure 2 and shows In greater detail the 
damping means; 

Figure 4 shows a erossiftectional view through one of the segments of the 
25 aegmerted ring and lyr»*ead retaining sleeve of the nwRat device shown 

inRgure2. 

Referring to Figure 1. there Is eho«wn schematically a cross-seoBon thw^h a wheal 
assembly of a lorry. The wheel assembly 10 oompriseB a metal wheel 11 that la 
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construded so as io ise ca|»ible of being fixed to a wheel hub of a veMde (not shovim) 
by way of conven^bnal studs and nute (not diown) or thr^dad ^tuds (not shown). An 
infiatabie tyre 12 Is mounted on the riiYi of the metel wheel in a conventional manner 
The metai wheel Is of a sbigie piece consbru^on of the type in widespread use. and is 
provided with a oonveniiDnai inflation valve (not shewn). 

IMounted on the rim of the wheel 11 inside the 12 is a ain-fiat de^ce 13 
consfrudad in acoaidanoe wHh ttie present invention. The run-flat device 13 oomprises 
an annular body 14 mada of tluee nylon s^ments 16 that an clanped to tin outer 
circumference of an Inner sleeve 16 that is split so as to permit the inner sleeve 16 to 
be opened and enapped in place around dte rim of the wheel 11. The inner 
dfcumlismnee of the inner sleeve 16 may be profiled to mak&i the pnofiie of a specmc 
metal wheel, or cbufd eimpiy bridge aerose the weUa or beads of tiie metal wheel 
between the surteces 12(a). 12(b) which the beads of the side waHe sH. The inner 
sleeve must tie shaped so as not to impede the fitting of the tyre because it is 
necessaiy to provide %veiis that aBow eaeh side wail to fit as the side wall is slipped 
over the firont rim of the metai v««el prior to Inflation. 



20 



Referring in greater detail to Figure 2, the three segments 51 are of identicel shape 
whether f^r n IrtHmnrt vrtiftftl fr ffi iijHfc*i«nii-whaRU-Eflch-aeffment Is a se gment of a 



hollow cylinder with a concaw© end 20 and a convex end 21. The convex ehds 21 are 
of a complementaiy shape to the concave ends 20 so that the convex end 20 of each 
segment 15 nestles Into the concave end 21 of an adjacent segments 16. The 
segmema 16 ere »sembled inside the ^e 12 with the convex ends 21 constituting the 
25 leading efifeie relative to the direction of ratBHon of the tyre 12 when It Is nmning wrfiqlly 
deflated. Each segment 16 has an arcuate recess 22 on each side to lighten the 
segments. 
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At each end Of the segmenta there is provided a clamping means in the form of h<« 
paraRet bolts 23<a). 23<!t)). Tha shape of the ends of a««acBrt segments 15 and details 
of the clamping means is beat ssan In Figure 3, 

5 

Referring to Hgure 3 the concave end 20 of each segment has a flange 28 of half the 
thickness of each segment and two drcumferentlally spaced holes 24, 25 are drilled 
through the flange 26. The holes 24 are of a eiighUy larger diameter than thai of the 
bolts 23(a) and 23(b) to allow relative movement of the end 20 rslativa to end 21. The 
10 convex ends 21 of each eegment has a flange 27 that overlaps the flange 26 in a 
dmumfeienttel diiedlon. The flange 27 Is provided with an elongale ^ 28 that has 
inclined surfaces 29 that ««ay from the concave end 20 of the adacent segment 

15. 

15 A wedge 31 having an Inclined teoe 32 that abute the inclined tece 29 of the slot 26 In 
the convex end 21 of the segment 1 6 Is placed In the slot 28 with the inclined <ece of 
the v-edge m contact wMh the inclined faces 29. Tha wedge 31 has a hole through 
whfc* one of the domeWed clamping boils 23(a) IS passed. The ends 21 of the 
segments have two spaced hdee 33. 34 that dlgnwHh the holes 24. 26 mends 20. A 

20 second dome headed clamping bolt 23b Is passed through a hole 37 in a damping 
36. through the slot 28 and holes 34 and screwed into the aeocnd eapBve nut 36. 



The clamping plate 38 bridges the slot 28 and is shaped so as to Interfere with boll 
23(a). When bolt 23(b) is tightened the damping plate 36 puHs the two flanges 26, 27 



23 adaiiy. 
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To fit the run-ftat detfice 13, the re^r «ide wafl of the tyre 12 is levered on to the frmt 

lim of the metat wheel 11 tend then Ihs inner sleeve 16 Is prised open and fitted over 

the rim of the metal wheel inside the deflated tyre 12. The sUt 38 \n the Inner sleeve 16 

positioned to aUgn witti the ir^flstion wMve of the wheel <not shown). The s^ments 

* 

s 1 5 ere loosely assembled around ttie frvter sleeve 16 with the heads of tiie botts 23(a^ 
23(l>> facing outwards. The v^edges 31 ere ttien ti^ened down by tightening the faoMe 
23(s) evenly, and' this causes th& wedges 31 to pull the segments 15 together and 
thereby damp ttte segments 15 Inrm^ to the inner steave 16 end olemp the Inner 
sleeve 16 to the rim of the metal wheel 11. WKh the nm-flat deuiee 13 clamped on te 
10 the rim of the metal wheel 1 1 the boRs 23(b) are fully tightened to cdamp the flanges 26 
Bnd27tooelher8)ciafly. The outer elde-wall of the tyre 12 is then levered over the front 
rim of the metal wheel 1 1 and the tyre 12 biflaled. 

Two captive nuts 35 are mounted on a retaining plate 36 and the nuts are Inserted Into 
15 the holes 33. 34 in the flanges 27. By tightening the first bolt 23 the wedge 31 urges 
the ends of the segmente togettia' In a droumfiBrBnHai <flrBdion. 

In use. when the tyre 12 deflates, the tyre 12 collapses onto the outer drcumEerential 
surface of the mn-fiat device 1 3 in thb region where the tyre 1 2 contade the ground or 
20 rftftfl, ThH> ftflii tftftft Vr^9 " i»fc-sa>>terti»-ia-te-«ttp^siBajni^BBBnB allv on ttie rim of the metal 
wheel 11 and hence there is tttle. or no. relative rotation between the tyrs 12 and the 
ain-flat device 13 and Ifttle or no damage to the tyre 12. The beads of the side-w^ of 
the tyre are prevented by coiiapsing inwards by the inner sleeve 16 which ads as a 
l»ad retainer. 

3S 

Refentng to Figure 4 me tyre bead ret^ning structure of the present Invention 
comprises a central band 14 mode of nylon. The side edges 18 of the sleeve 16 are 
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made of pqlyurethane. The central band has a dovetail shaped recess 14(a) on each 
side face and the polyurelhane side bands have a dove-tail shaped aide member ia<a) 
that fits into one of the iweesee 14(a). The central band 14 provides rigWBy to resist 
side^oads of the side walle as they collapse Inwards whilst the polyurethane side 
5 bands 18 provide rigidity with slightly more flexibiHty or rBsHlence than the nylon to 
cushion the contad betM»en the beads of the elde-wafls of the tyre 1 2 to avoid damage 
to the tyre when the tyre deflates. 

The outer droumference of the central band 39 has a recess 41 and the Inner 
10 clicumfefence of the segments 15 have a flange 42 that locates in the recess 41. 

It will be appreciated that at high rim speeds, the wn-fiat devloe 13 is sut^jed to 
centripetal and centrifugal forces which tend to loosen the cfreumfBrenHal grip of the 
run-fleit device 13 on the metal wheel 1 1 . A shear pin 43 is provided for each segment 
15 to accommodate this radial movement but restrain the segments IS 
drcumferentlally until the pins 43 are sheared by the deflated tyre contacting the 
segments 15. 

Once the tyre is Inflated, the tyre Is deflated bUl with the side beads tell sitting on the 
surfaces 49. 50. The sealing bungs are removed and the pins 57 are then screwed 
Into place and locked In place either by a screw thread locking compound or by way of 
a todc plate (not shown) or other means that will prevent the pins 67 firom inadwertently 
coming loose. In order to stop air leeking out In the vIoWly of the pkw 67 th^ pins 57 
must be adequately sealed In the metal wheel. 

It is believed it may be possible to adapt conventional ^ irtflaaon valves to fulfil the «>le 
of the pins 57. In Ihls case ail of the pine 67, except one which te used as an Inflation 
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vsdve. are constructed in the «Dim cf a oonver^nal inflation valve as shouvn in FIguie 8 
with the inner vaive removed and a solid <»ntral member sorewed in flie bore of tlie 
valve et«n. ReferHng to Figure 8 ttiere is stwwn a hoBow valve stem 69 vdth a reslHent 
seal 60 that locales and seals file twies 58 in ttie meta) vtfheel. The valve stem 69 has 
an Intemaliy threaded bore that In nomiat use would carry the valve rmdhariam. Hie 
valve mechanism is replaoed by an extemalty threaded solid inner member 62 ti^ait has 
e seal 63 that contacts the end of the valve stem 59 to invent teakage of air through 
the bore of the stem 59, The InneF member 62 prqfecla beyond the valve stem 69 into 
the space inside an inflated tyre. When the tyre deflates, the flront side wait Is caugtit 
by the pins 57 and remains on the surface 60, A locking ring, not shovwn< can b6 used 
to hold ail of Hie Inner members in place to prevent Ihem from unaorewbng or thread 
loddng compound could be used. 



it is to be understood that if desired a second set of bead retaining pirte 57. similar to 
15 tho8BBho«mlnFlguiBs6tD8oanbeu8edlnplaceofthebeadretalnlnsilp5l toaateh 

the rear wall of «w tyie when it deflates. 

Th» bead retainir^ systan of Hie present invention may be used with other 'designs of 
run-fiat devices or can be used on wfieels that do not have rurt-ftet devices. 



The sleeve may be secuied to the vrfieel by means of a dFCumferenUal tensioning band 
ttiat when tightened damps the split ring to tfie rim of the wheel. 
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CLAIMS 

1. A tyre bead retaining device for retaining tiie walls of an Inflatable tyre on the 
outer draimferenpB oT a wheel inside en Infleteble tyre, eaid device comprieing a 

5 split eleeve for fitment to the rim of ihe wheel said sleeve comprlBing a central 

band and two side bands made of a matoriai that Is more reslBent than the 
material of ttw centrsd band. 

2. A system ac5conilng to dalm 1 wherein the Inner drcumferenoe of the sleeve to 
10 profiled to match the profile of the outer drcumferenoe of the wheel. 

3. A system aoooidlng to olabn 1 or claim 2 wherein the outer dreumforenoe of the 
sleeve has a recess, and a run-fiat device comprleing segmonte each of which 
has a flange on Its inner drcumferential surface engages in the recess on the 

15 iriaeye. 

4. A system acconflng to any one of the ppeceding dalms wherein the central band 
ismadeofnytort. 
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